Searching PAJ 1/2 ^—v 

PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2002-302687 
(43)Date of publication of application : 18.10.2002 

(51)Int.CI. C10M145/14 

C08F 20/10 
C10M145/16 
CI 0M1 47/02 
C10M1 49/00 
C10M1 49/06 
C10M1 49/10 
C10M151/02 
C10M1 53/02 
// C10N 10:02 
C10N 10:04 
C10N 20:00 
C10N 20:02 
C10N 20:04 
C10N 30:02 
C10N 40:04 
C10N 40:08 
C10N 40:25 



(21 Application number : 2001- (71)Applicant : SANYO CHEM IND LTD 

109164 

(22)Date of filing : 06.04.2001 (72)Inventor : YUKI TAKESHI 



(54) VISCOSITY INDEX IMPROVER AND LUBRICATING OIL COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
viscosity index improver excellent in viscosity 
index improving ability, and besides a lubricating 
oil composition containing it. 

SOLUTION: The viscosity index improver contains 

a polymer (A) comprising as the constitutional If p 

monomer a monomer expressed by formula 1 WmA^^^k^M" ill 

(wherein, R1 is hydrogen or methyl group; X is a 

2-4C alkylene group; n is an integer of 0 to 20, a 

mean of n(s) being 0 to 10, and X in a case when 

n is two or more, may be mutually the same or 

different; a part of (XO)n may be either a random BEST AVAILABLE COPY 
addition or a block addition; and R2 is a 16-36C 
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branched alkyl group) and satisfying a weight-average nSecular weight of 5,000 
to 50,000, a solubility parameter of 8.6 to 9.5, a beginning crystallization 
beginning temperature of -1 5° C or lower, and a steric hindrance factor of 
from more than 0 to less than 15; and the lubricating oil composition contains 
these. 
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K, 2-^7i-;i/7r/ TtVJUTK 
[0 0 3 3] (A) **«-r (a) 

fct, *ssa^Sfcfi?a*!iS<D^^e,»* u < t± 5 - 9 0 

b<&l 0~8 0%, 4${3#£b<l±2 0~ 
7 0%, l*!ifiL<li2 5~6 0%Tfe5. 
[0 0 3 4] (A) *«j*-r*l|yW*i4»© (b) ©!">£• 
i±, *SS8SRfcfiiB«iK©«iaA>€)»* b < J± 1 0 - 6 
0%, L<{±2 0~5 0%, #i:W$L< 

tt2 5~4 5%T?$>-So 

[0 03 5] (A) Itffif&lrzmmtt.* © ( c ) VMS 
H3te!S3^fcfiStt!fif b < tt 0 - 9 0 
%, $&CffJL<ttl 0~5 0%, b<{± 
2 0~4 5%T-fc3o 

[0 0 3 6] (A) £f»j5)ct-£#«{W© (d) ©g!J^ 

7 * 5>4MRffi©«J&*» b < <± 0 . 1-10 
%, »iL<lil~7% $*>fc#* b<i±2~5%T- 

[0037] (a) t±, mm^m^mimm 5,00 

0 — 5 0 0, 0 0 0, £?£b<«i8, 0 00 — 3 0 
0, 0 0 0, b<(£l 0, 0 0 0 — 2 5 0, 

0 0 0, M¥£J#^«#5 0 0 0*?ST*{±, JitttSK: 
^L<f <©IiDlM^i:t5„ 5 0 0, 0 0 

x.-sfc^f»f^f4{csb<«:^. mmm§fr*m. 

ii, t- 5 ax-> 3 >^ n y h ^7 7 - t J: I, 

[0 0 3 8] (A) tt, «MW4/^^-^— 36*8. 6- 
9. 5, ^L<li9~9. 3 5, ^f»t^l<B: 
9. 1-9. 3T-&t>, ^Pt£^^-*-as±fBtgffl 
rtT*(±Sffl^©}gll?t4#&#T&3 0 ^ n *ggg3£;fe 
Z> mM&; ^ p< — * -(£, Fedors^[Poly 
m. Eng. Sci. 14 (2) 152, (197 
4) ] CJ;ot»ai$til.lt-fe2 1 , 

[0039] (a) itTnmMmm&miz £ t> bfcssg 

fHbig#r«Jg#- 1 5 •CWTTf * t) , b < tt- 1 
7. 5°CaT, ??.l:!5il<li-2 0°CWTT-&-5o 

PERK IN-ELMERttMUN IXDSC74ffiffl 

u &mmfa±$\5mgitMMtu io°c/#©i? 

[0 040]^^ (A) fct, TiBM^5S ( 2 ) T'Sl 
t)$nS4ffi?l77^^- (F) #0W±1 5*887? 
fct>, $?£b<(±0~l 2. 5, ^e»tfiF^b<{i0~ 



10, ^{C»Sb<{iO~8T-feSo 
F = 4X + Y (2) 

4<$if7 77^- (F) tK 1 5WJ:T-$)5fc±ll* 
*>£©:£&«§#;*;£ <&t), ffifiT-i&MbiI<ftt)<£ 
SMS * J « < * %W&-&-$> s o 
[0 0 4 1] AWIS^t^- (F) fctiu (A) © 

0 SS i: b {PJJfI©*|6j(ci!(xT 6 #§{z{Sat- 
^M-?©m (X) (K^DlSBCfrfrtofcfciO ©4 

{gh, 7sactt«-r*is^cDi8» (y) (M^©a« 

lZ-h>frt)t>i£U) t<D%}T'$>*), (A) ##a^tfc©*§ 

^ft^ftcifijePMa© (F) 
(F) (±, ^';v-^m^c,MfcfflOIS©i:ftWS© 

7C§^SrfSS:S<jCftbfc*)©T-fet), 8C£#*SWi4: 

3o J^©£W©f&*{i^fr£©/g^©Jg#&7Rb-C 
u*. &£M&©tfJM#&3:t§i=rUfc, -tftfcCov^T* 
ttt»bfc*i*lS (F) tt2, 

[ 0 0 4 2 ] #ij a ) 2-^->;i/^ H^t^I/S^x^U 
> ? U 3— ;M ^7'JI/-h #{£©*§£- 

[0 0 4 3] 

[ft 3] 

H 2 
I 

H 1 H'-C'-H 2 

— 6 C° C° —y- 

H» C^O 2 
I 

0 2 
I 

H 4 -C'-H« 
H 6 -C 4 -H s 



H 8 -C 7 -H' 
I 

O' Ci.H,. 

CHa — CH-CijHbs 

[0 0 4 4] 6#B©S£F«=L 7#@©J1^|&=3 
tfr{*»S:77** — (F) =1x4 + 3 = 7 

[0045] (a) tf&s^flwoa^ii-eft-en 
©«tea*4t*»?>it«^na4<«(ts7T^^— (f) 
^o^a^^^BE-r -5#*tt#&©^;i/^c^^5 

(F) #:£«)?>n&o 

[0 0 4 6] ^!lb) 2-^>;i/r- b^T^M*^ U 1/ 
— h) //f;W^i"Jl/-f = 4 0/6 0^;Ht©it 
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[0 0 4 7] 



Kb 4] 



H 1 
I 

A. 



H 2 -C'-H a 
I 

C° 

I 



C' = 0' 

I 



I 

-i C° 
H 1 



H 8 
H'-C 1 

— J. 

I 

C 1 
I 

0 2 

H<-C 9 -H 4 
I 



— H 2 



= 0 2 



H*— 


C s -H 4 


H 5 — 


1 

C 4 


H 8 — 


C s -H* 

C«-H 7 

C'-H* 

C"-H» 
1 

C a H 1 7 


H 7 — 


H* — 


H"- 



H" H T H» H» 

I I I I 

C'-C*- C 7 — C" 

I I I I 

H« H 7 H» H» 



-C.H 



13 



[0 0 4 8] 

6§g©M+^St=6 
7#g©JjK^ffc=6 

77^^- (F) =6x4 + 6 = 3 

i«#§77^^- (f> cD^taa 

[0 0 4 9] (A) © (I) ~ (IV) 

z 0 mz.it ( i ) (Dmmmm^miz, n-&m<DM&, 
^mfcwg. (mmmm) . mm. mmmmmte&z 

<fct)i)ifi^#So (II)©i)if|4;i7^-(SP 
fit) {*, S^c#t©fnm©SPfi [H5iE©F e d o 
rsS (Pol ym. Eng. Sc i. 1 4 (2k 1 5 

2, (i974)tj:oT^tB] *mmLxm»u g#j©s 

cj;D§sbt-£3o ^Rfc^ (**) t<7';;u^t;i/^t 
;i/xxT^07;^;«®fi$ fc^-ngjgtc <t t> s Pflt* 

ia«Tsci:i)ST-^5o an) <Dwmwmjum*& 

T&&-?z£oizmmfoitM&ztX'mmx*£Zo (i 
v) o4{^i7 7^^-it mm<D£?izmf&mis_<D 

is. £tgfr£6#a, 7ng(^5a-rs^ 

£St#^<&3cfc3{3s 5Sg. 6Sg(3^-HS©$)S#* 

-So 

[0 0 5 0] (A) ©HLBfKiO. 5~6WSL 



6#g©JiS?f&=0 

0 777^- (F) = 0x4 + 0=0 
4 0:60 

= 30 xO. 4 + 0 xO. 6 
= 12 

$t.t^t<lt HLBffi#l~5. 5. 
»SL<lt 1. 5~5T-$>3o *^©HLB«i. 
*«4M«t4©»i;©HLB ( . ^Sfg^JAFi, 
=SMtdtX«tta;^tt|gfTP 12 8) fc«fcoT»H;*n 

2>mx$>z> 0 

[0 0 5 1] *fflRtZ}5VZ («) M^rf* (A) £ 

%a<Dmmjimz&r>xm2>zt&xg2> 0 mtummv 
tizzsmztiZo 

[0 0 5 2] m>l£\sX&, m*.t& h)l^>, 

n^hu^if) -^Mb^jm (fclfctt, ^>v^;i//s 
— ^-^>K 7»>y;kn— 

fck 5 0-1 4 0U #£L<«;t7 0~1 2 0°CT-fe 
5o it, ±K©«»ES£*DflW^ i*RS^ ?UbS£- 
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[ 0 0 5 3 ] £ ?> ic^B^cD*6Jg}iiSl(aj±^Jtt, (A) 

£f* (B) *§fflLT*iUo (B) (a) £ 

fitfiPififtJ; ifcli/fccfctfitifB ( I ) ~ (I 
V) <Do%<D>PtZ< ti) ioSlSbSu*©tfe5. 
[0 0 54] (B) i: LTtt (A) IZltfaDTfrf-JU 

-So (B) *«j«r*#att;©3fc*?3;Ll^*©H:s ^ 
JUS 5 ~ l 5 <Dmm& L < tt#«7VP=*;i/as £ fctt&* 

mi 6~2 4<DW.ffl.Tji*jm&m~r2> u*) t^u 
^tvi^;^*^ (bi) :fc c ktf/£;fc(±|ijjflgu 

(b 2 ) T-fc3„ (b 1 ) (Dmt&mt LT(± 

7^";;Hn-Tb7r->;K y&vjvm2- 
/^hyr^ (^) 7^U;i^n-^>^^> 

n-^-^^^^^cfo (b2) (DMi&mt{sXl± U 

iso-^Dtf;k (^) T^VJimn-y'^-;^ 

(bl)/(b2) = (80~100)/(20~0) 

[oo55] (b) a, mm ( i ) ~ ( i v) (DVoms. 

[oo56] (b) (Dmi&mt b-m, ^ u vm* 
?$7 : i/)u/*-?pv)im\*7 : ->ji' (^jwti o~3 o 

/9 0-7 0) ftS^f*. ^^';;H£:Ph^^>;i// 
VAmh'^iyJU (^;UJtl 0-3 0/9 0-7 

o) ftffii§r{£, ^*^y;i^^*^:wi//^^<;;i> 

^ K^>;i//j>< * ^ i; (^E;Hb 2 0 ~ 4 0 / 



55-7 5/0-10) ftfii^ T^VJUm^^^JU 
/M> W^WlY^^K (^EM:tl 0~40/90~6 

o ) z&m-f hix, z.n <b &mkx- 2 mu 

±wmLxt>&^ 0 

[0057] (B) ^mm-r^m^a. (a) 

(B) CDfiJ^-tt, »SL<(±0~3 0%, 0$L<{i 

0. 01-20% ^e>Wf*t<(±o. oi~io% 
-cfe^o (b) ifi±Mmmx$>ta£iSM^mifi^x$> 

[0058] *&W(nftmm.fo±&\&ma$nz&m 
tLxn^izm.^nts:i^ 1 0 o'ciz&ttzm&is. 

#1 — 1 5mm 2 /Ss ^Kli2~5mm 2 /sf:fe 
t) , -ecttSMii 1 0 0 W±T*& 3 CWiK, 
£?>£$?£L<t±l 0 5Ji-l±T-$>5o ^©<ta55;S?4t 

[0 0 5 9] *&W(D&mmm.fa±ffl&m)}uzn 

Z>m&<Dm& ( J I S K 2 2 6 9) (±- 5 0 CJiTF## 

i&m&Bktifx&Zo mmtLxit, ^mmmm, -rwi 

[0060] *mw<Dmimm&m±, amzmlx^ 
mmfa±mit m s^f* (a> cmu^k 

(il~3 0%^nLTS3®^tl^o 
[0 0 6 1] ?Hr&?fifflfiic^^>^>?fiCDJyi^t«±, 1 
0 0 °C(DM&mtf 4 — 10 mm 2 / s ©ffift (Z, (A) 

i: lx 2 — 10 %tmm$nzzL t&i&s uv^ 

(DWr&lz&l 0 OXcDattiK^S-l OmmVs©* 
ffl(C3~3 0%&m)m£tl2,Ztmj3i LVNo Sib^iS 
(ATF, ^NCVTi) 1 0 0°C<D 

2 — 6 mm 2 / s (D^mz 3-25 %A^D$ 
JxC^iLU. b^^^>3>?S(D^t{il 0 0°C 
©Sftegi 5 1 ~ 5 mm 2 / s CDlftt 0 . 5~10%tf 

[0 0 6 2] (B) ^#f=ffl1-^^-{±. (A) t 

(B) ©^ft*Asa«j^MbT»* L < fct 1 -3 5 % s 
^f»C!f$L<li2~3 0%T^5o (B) {i. 

^» (a) izm^tix^mim^i±mtu mmz& 

^•mmvXi>^iK *rfi{c, (A) A>e>&3*&KJB 

[0063] *&B8(D%imm.fa±m&, mco&mm, 
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^) > fflE^j (sy$u>m, tajmm) *mm\sx*> 

[0 0 6 4] ^IgB^cDiBrKftffifiEtlJis § 
(ATF, CVTffi) x h^^^>3>»s i/3->W 
[0 0 6 5] 

mm. \m.m*<D o /ois&vmmmi%$>£wm^z2i 

To 

m#W»§g HLC-8 0 2A 
TSK gel GMH6 2* 
4 0*0 

0. 511%OTHFM 
2 0 Oul 

(fiS*6Jg©iSg|^) JPI-5S-2 



(GPCe3j;5j 



[0 0 6 6] 



6-8 5 4 0°C©*5S^SteLfco 

[0 0 6 7] (ttflai»©isib5at) jis-k- 

[0 0 68] (»«rS^tt©safe&a) J A S O 
4 7 - 9 5£¥t£URP5RS& 1 2B$F^ Lfc„ 

[0 0 6 9] wm-z&m bfeii«ttiT<wi 5 



2 2 



M3 



a - 1 : 2-r*5/JtfF^WlfWrW-JWWI/-h 

a- 2 : z-wwyiKnwjrvi-wnw 

a-3 : 2-rr5/JW\tifr*^>*7°nk°l'>rW-^WU-h 
a- 4 : 2-Y*rv^WWS7*mr*n-Mm\r-Y 
a- 5 : Z-rm\7f*mW)\r-\- 
a- 6 : 2-t&»*r**lfcW9IM- 

a- 7 : i-vr^wsrmmv-y 

a- 8 : 2-4^$irt&ttt?'JM' 
b-1 ittJhWJM- 

c-i -.n-^wmmv-y 

c-2 rn-rf'^JH . . 

d-i :N,n-ytwvimmv-v 
d-2 : H.H-rifmnwmv-y 
[0070] mmm 1 ~ 1 2, aevcttRiBfiw 1 

V2 

x. feRJS^(3 N h ;i/x > £ 2 0 gp, * 1 {cg3ttCD#a 

#&-&th 1 0 ogp, wmmmh lt htwmi7- 

U x-— ^^^y— ;i/-T?Hit^u ^ £ y — ;i/ 2 0 0 g&f 
21ili5t^, 1 0 0"C-C4B$H«EfaKU*S6tt: (A 
1 ) ~ (A 1 2 ) „ mmz (H 1 ) 43«fcV (H 2) £f# 

fee 

[0 0 7 1] 
[«1] 







f±i&yW*i*S# (SO 


urn 


(a) 


(b) 


(c) 


Cd) 






a-1 


a-2 


a-3 


a-4 


a-5 


a-6 


a-7 


a-K 


hi 


c-1 


c-2 


d-i 


<J-2 




1 


Al 


30 
















27 




40 


3 




1.0 


2 


A2 




30 














30 


20 


20 






1.0 


3 


A3 






30 












30 




40 






111 


4 


A4 








30 










30 




40 






1.0 


5 


A5 














58 




42 










1.0 


6 


A6 












20 




20 


35 




25 






1.0 


7 


A7 










40 








40 


20 








1.0 


8 


A6 
















15 


25 




60 






1.0 


9 


A9 












15 






20 


25 


40 






1.0 


1 0 


A10 










35 








37 


25 




3 




1.0 


1 1 


All 










35 








37 


25 






3 


1.0 


1 2 


A12 












20 




20 


35 




25 






0.3 i 


Jttt 


1 


H 1 


















15 




55 






1.0 


2 


H2 


















15 




85 






0.3 



[0072] mmm 1 3 

u ;m ^ ^ u i/ - h 8 0 flk ifite^ssmi: lx 

£*/N* u D - h U 0 . 4 SBftffiffl-r SUWttSJJSM 1 



tilCU (A) (Bl) £f# 

[0 0 7 3] (Al) ~ (Al 2) 

(hi) ©trttfii^2{3^-r 0 

[0 0 7 4] 



(HI) N 
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[H2] 





x 1 O 4 


- 


CO 




HLB 


A 1 


1. 9 


9.2 0 




6. 0 


3. 3 


A2 


2. 5 


9. 20 


$-4 0 


5. 2 


3. 0 


A3 


2. 4 


9.17 


$-4 0 


5. 3 


3. 0 


A4 


2. 4 


9. 1 6 


<-4 0 


6. 4 


3. 1 


A5 


2. 5 


9. 1 8 


$-4 0 


6. 7 


3. 0 


A6 


2. 6 


9.19 


<-4 0 


7. 7 


3. 0 


A7 


2. 5 


9.2 1 


$-4 0 


6. 7 


3. 1 


A8 


2. 5 


9.17 


$-40 


8. 4 


2. 8 


A9 


2. 6 


9.12 


$-4 0 


10.0 


2. 6 


A 1 0 


1. 9 


9. 2 1 


$-40 


7. 2 


3. 2 


A 1 1 


1. 9 


9.2 1 


$-40 


7. 1 


3. 2 


A 1 2 


6. 1 


9.19 


$-4 0 


7. 7 


3. 0 


H 1 


2. 4 


9.14 


$-40 


1 0. 4 


2. 6 


H2 


6. 0 


9.14 


$-40 


10.4 


2. 6 



[0075] gawu-i 2, vtmmi, 2 
«^^«©<*u&*^>i/*Mg«K:. ai do 

0°C<Dm&m : 3 . OmmVs, ttE&lft : 110) £tt 

(Bl) £0. 2SHlDit;fc. 
mmmmn<D 100 -CcDffitf&gtf 7 . l ± 0 . l (mm 2 / 
s)C«J;ai:(Al)~(A12), (H1K *L 

<« (H2) *«arab& 1 0 0 

as] o ^ne>©fi»?ftffl^ti© (ad ~ (a 12) , 

(HI), *L<tt(H2) ©ttSJgit -4 0°CT*<D 

[0 0 7 6] 
[IS3] 



[0 0 7 7] 

[^b^©^js] *ftm<Dtem.m8Lfa±ffl*8zm ufewt 









(mPa* s) 


(%) 




1 


A 1 


2 47 


8 5 0 0 


8 




2 


A2 


24 5 


85 5 0 






3 


A3 


245 


8 6 0 0 






4 


A4 


245 


85 00 






5 


A5 


24 6 


6 5 0 0 




m 


6 


A6 


24 6 


86 0 0 






7 


A7 


24 9 


84 0 0 






8 


A8 


2 4 3 


8 5 0 0 






9 


A9 


2 4 3 


8 6 0 0 






1 0 


Al 0 


2 4 6 


84 5 0 


8 




1 1 


All 


2 4 6 


84 5 0 


8 




1 2 


Al 2 


2 5 7 


7450 


2 9 


it « 


1 


H 1 


2 3 5 


8 6 0 0 


1 2 




2 


H2 


2 4 5 


75 0 0 


3 0 
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7D> f^— i?(Dffig 



(51)Int.Cl. 7 

CI OM 149/06 



F I 

C 1 0 M 149/06 



f-73-r(#%) 



149/10 
151/02 
153/02 



149/10 
151/02 
153/02 



// C10N 10:02 



CI ON 10:02 
10:04 
20:00 



10:04 
20:00 



A 
Z 



20:02 
20:04 
30:02 
40:04 
40:08 
40:25 



20:02 
20:04 
30:02 
40:04 
40:08 
40:25 



F^— 4H104 CB08 CB09 CE01 CE03 CE05 



CG01 CHOI EA01 EA02 EA03 
EA04 EA21 FA01 FA02 LA01 
PA02 PA03 PA05 PA41 
4J100 AB07S AL03Q AL04R AL05P 
AL05R AL08S AM02S AM15S 
AM17S AM19S AM21S AN02S 
AN03S AN04S AN14S AQ06S 
AQ08S AQ12S BA03S BA12S 
BA13S BA14S BA29S BA30S 
BA31S BA32S BA41S BC43S 
BC44S BC79S CA01 CA04 
CA05 CA06 DA01 DA24 DA28 
DA39 JA28 



